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In order to assess the health effects of airborne particulates, it is necessary to 
determine the particle concentration and their composition in the breathing zone with 
regards to aerodynamic particle size. This is particularly important for nanoparticles 
(<100 nm), since these particles in the ambient contain a large portion of hazardous 
chemicals and can penetrate deeply inside lungs, eventually reaching the alveolar 
region. A personal sampler based on the “inertial filter” technology has been 
developed (Furuuchi et al., 2010) with ~140 nm at a 6 L/min of sampling flow rate. 
However, it is not enough to be called as “nanoparticles”. Although an impactor type 
of personal sampler was recently devised with a cutoff size of 100 nm of (Tsai et al., 
2012), its sampling flow rate (2 L/min) was not always sufficient for the chemical 
analysis of particles. In this study, PM0.1 personal sampler has been developed based 
on a new idea of a layered mesh inertial filter to the evaluation of personal exposure 
to nanoparticles. The layered mesh inertial filter could be adjusted to 100 nm cutoff 
size. Through assembly of the layered mesh inertial filter for PM0.1 separation and 
pre-cut impactors for removal of huge or coagulated particles (PM1.4-TSP) along with 
a pre-cut inertial filter for the removal of fine particles between PM0.5-PM1.4. The 
present PM0.1 personal sampler can be applicable to practical purposes including 
chemical analysis of collected particles. The devised PM0.1 personal sampler has been 
used to evaluate the exposure to nanoparticles in living and working environments. 
The exposure to nanoparticles was found to be important in the breathing zone of 
smoker, the breathing zone of workers in the rubber smoke sheet factory and the 
textile factory. Moreover, the PM0.1 separation unit, which consists of PM0.1 inertial 
filter for PM0.1 separation, the pre-cut inertial filter and pre-cut-impactors for the 
removal of coarse particles has been successfully applied to the online monitoring of 
the PM0.1 number concentration and associated black carbon by combining with 
condensation particle counter (CPC) and multi angle absorption photometer (MAAP).  
 
 
 
 

